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Description

[0001] The United States Government has rights in
this invention pursuant to Contract No. W-7405-ENG-
48 between the United States Department of Energy
and the University of California for the operation of Law-
rence Livermore National Laboratory.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The presentinventionrelates to navigation and
location systems and more particularly to short-range
wireless ultra-wideband (UWB) radio triangulation sys-
tems.

Description of Related Art

[0003] The ancient art of land surveying involves the
determination of an unknown position from angular and
distance measurements taken from one or more refer-
ence positions. The global positioning system (GPS) op-
erated by the United States Department of Defense de-
pends on measuring the time-of-flight of microwave ra-
dio signals from three or more orbiting satellite transmit-
ters by a navigation receiver that computes the position
of the user. The locating of mobile units in a region by
radio triangulation is well-known, for example one arti-
san has suggested locating police units for a city dis-
patcher. Anderson, et al., describe in United States Pat-
ent 3,680,121, issued 7/25/72, a locator system for a
vehicle having an unknown location that transmits a
short modulated radio frequency pulse. Receivers in the
area compare the received signal with a standard time
reference signal. The phase difference with the refer-
ence time is used to determine the arrival time differenc-
es. A time reference accurate to one or two microsec-
onds is required to be provided to four receivers in a
geographic area. A local television broadcast signal is
said to be an adequate source of such a timing refer-
ence.

[0004] At their very basic level, radar systems trans-
mit radio frequency pulses and measure the time that
reflections of the transmitted signal take to be reflected
back. The flight time is a measure of the distance from
the radar unit to the reflecting objects. Highly directional
antennas allow such transmissions and signal reflec-
tions back to be narrowly focused, so that the direction
to such reflective objects can also be gauged.

[0005] The presentinventor, Thomas E. McEwan, de-
scribes in his United States Patent No. 5,757,320 filed
12/19/94, a short range, ultra-wideband radar with a
high resolution swept range gate. A transmit timing
pulse is connected to cause a radar transmitter to output
a pulse. A receive timing pulse is connected to gate
through a return sample from a differential receiver that
eliminates spurious noises from its dose proximity to the
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transmitter. The gated receiver signal indicates whether
a reflection was detected within a narrow time window.
The time window is slewed back and forth by a sweep
generator to search for the detectable reflections. The
exact delay of the receive timing pulse from the transmit
timing pulse that produces a detectable reflection is a
measure of the distance to the reflecting object, for ex-
ample, four inches to as far as twenty feet.

[0006] The presentinventor, Thomas E. McEwan, al-
so describes in his United States Patent No. 5,519,400,
filed 12/19/94, a short range, ultra-wideband radar with
a high resolution swept range gate. A single timing gen-
erator is used to output both a transmit-timing pulse that
triggers a radar transmitter to output a pulse and a re-
ceive-timing pulse that gates through a return sample
from a differential radar receiver in dose proximity to the
transmitter. Pulse-by-pulse, the receive-timing pulse is
varied in phase with the transmit-timing pulse in a sweep
spanning milliseconds to gather thousands of pieces of
time-phase information about the time it takes the radar
pulse to travel out and return back from a radio-reflective
object.

[0007] The parent application, US Patent No.
5,510,800 filed 9/6/94, describes a system in which the
transmitter is tethered by a wire. In some instances such
a tethering may be objectionable. Therefore, a wireless
implementation would have important advantages in
particular applications.

[0008] US-A-5216429 discloses aradio location sys-
tem as disclosed in the preamble of claim 1.

SUMMARY OF THE INVENTION

[0009] An object of the present invention is to provide
a radio location system for short-range use.

[0010] A further object of the present invention is to
provide a radio location system without wire tethers to
the rover unit with the unknown location.

[0011] Another object of the present invention is to
provide a radio location system that can be constructed
with inexpensive parts.

[0012] Briefly, a radio location system embodiment of
the present invention comprises a wireless transmitter
that outputs two megahertz periodic bursts of two giga-
hertz radar carrier signals. A receiver system deter-
mines the position of the transmitter by the relative ar-
rival of the radar bursts at several component receivers
set up to have a favorable geometry and each one hav-
ing a known location. One receiver provides a synchro-
nizing gating pulse to itself and to all the other receivers
to sample the ether for the radar pulse. The rate of the
synchronizing gating pulse is slightly offset from the rate
of the radar bursts themselves, so that each sample col-
lects one finely-detailed piece of information about the
time-of-flight of the radar pulse to each receiver each
pulse period. Thousands of sequential pulse periods
provide corresponding thousands of pieces of informa-
tion about the time-of-flight of the radar pulse to each
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receiver in expanded, not real, time. Therefore the sig-
nal processing can be done with relatively low-frequen-
cy, inexpensive components.

[0013] An advantage of the present invention is that
a radio location system is provided that can determine
the position of a roving wireless transmitter within a short
range of several receivers.

[0014] Another advantage of the present invention is
that a radio location system is provided that is accurate.
[0015] A further advantage of the present invention is
that a radio location system is provided that is inexpen-
sive to manufacture.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a block diagram of a short-range radio lo-
cation system embodiment of the presentinvention;
Fig. 2 is a timing diagram of particular signals in the
short-range radio location system of Fig. 1;

Fig. 3 is a schematic diagram of one of the receivers
in the short-range radio location system of Fig. 1;
Fig. 4 is a schematic diagram of the receiver in the
short-range radio location system of Fig. 1 that pro-
vides a synchronizing sample gate to the receivers
of Fig. 3; and

Fig. 5 is a schematic diagram of the transmitter in
the short-range radio location system of Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Fig. 1 shows a short-range radio location sys-
tem embodiment of the present invention, referred to
herein by the general reference numeral 10. For exam-
ple, the radio location system 10 operates in the range
of ten to twenty feet. A rover 12 comprises a two meg-
ahertz generator 14 connected to modulate a two giga-
hertz radar pulse transmitter 16. The rover 12 emits
short bursts of radio frequency carrier at a two mega-
hertz repetition rate. Such transmissions traverse a dis-
tance "d1" to a receiver 18, a distance "d2" to a receiver
20, a distance "d3" to a receiver 22, and a distance "d4"
to a receiver 24. The time-of-flight of the radio transmis-
sions is about one nanosecond per linear foot. If the re-
ceivers 18, 20, 22, and 24 are all equidistant from the
transmitter rover 12, the signals in each receiver will be
simultaneously received. Other positions will provide
different but unique timing results if the relative geome-
try is advantageous. Where the positions of the receiv-
ers 18, 20, 22, and 24 are known and the position of
rover 12 is not known, the position of rover 12 can be
determined by converting the apparent time-of-flight
over each of the distances d1-d4 to a length, and then
solving by triangulation, e.g., using conventional meth-
ods.

[0018] Ten feet of distance requires about ten nano-
seconds for a radio frequency signal to traverse. Pref-
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erably, the distances d1-d4 are resolved to better than
one percent, which means measuring the time-of-flight
from the rover 12 to each receiver 18, 20, 22, and 24 to
better than 100 picoseconds (10-10). A two gigahertz ra-
dio frequency (RF) stage 26 provides a signal to a de-
modulator 28 that recovers the original two megahertz
modulation from the two megahertz generator 14. A
phase-locked-loop (PLL) 30 is used to control a variable
oscillator 32, such that a two megahertz local oscillator
signal locked to the rover 12 is provided with a small
offset, e.g., one hundred hertz, for an output frequency
0f2.000100 MHz. The PLL 30 and the variable oscillator
32 may alternatively comprise a phase detector and a
numeric controlled oscillator (NCO), as are common in
navigation satellite receivers, especially global position-
ing system (GPS) devices.

[0019] A microcomputer (CPU) 34 stores representa-
tions of which of the receivers 18, 20, 22 and 24 and
what particular cycles "0...n" of the two megahertz gen-
erator 14 provided a TRUE binary signal. The binary sig-
nal goes TRUE to indicate the arrival of the transmitter
signal coincided with a sample gate signal from the var-
iable oscillator 32, e.g., as introduced below, time slots
52, 56, 54 and 53, respectively, for lines 43-46 in Fig. 2.
The CPU 34 can then compute from that information a
relative linear distance difference from the time-of-flight
of the RF carrier transmissions to each of the receivers,
e.g., where the RF carrier transmission traverses the
distances d1, d2, d3 and d4, at about one nanosecond
per foot. A position estimate of the roving transmitter 12
can then be conventionally determined by simple trian-
gulation from the relative difference in the distances d1,
d2, d3 and d4, and from the known positions of each of
the of receivers 18, 20, 22 and 24.

[0020] Fig. 2 represents the timing of the two mega-
hertz bursts from the rover 12 by a series of ticks on a
line 41. The 2.000100 MHz signal timing from the vari-
able oscillator 32 is represented by a series of ticks on
aline 42. A digital output from each receiver 18, 20, 22,
and 24 is represented by a respective line 43-46. Time
periods are represented by a sequence of time slots
51-63. At the beginning of a first time period, a pair of
ticks on lines 41 and 42 coincide in time, e.g., at the
beginning of time slot 51 where the phases match. But
because the 2.000100 MHz signal from the variable os-
cillator 32 is running a little slower than the two mega-
hertz bursts from the rover 12, the next tick on line 42
occurs a little later than the next tick on line 41, e.g., at
the beginning of time slot 52. Such slippage accumu-
lates until the ticks once again coincide near the right
ends of lines 41 and 42, e.g., time slot 63, e.g., every
"n" cycles of the two megahertz bursts from the rover 12.
[0021] Each receiver 18, 20, 22, and 24 has a gate
input that commands a sample of the radio ether to be
taken. These gate inputs are simultaneously driven by
the 2.000100 MHz signal from the variable oscillator 32.
During one of the time slots 51-62, for example, each
receiver 18, 20, 22, and 24 will receive its delayed copy
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of the transmission from the rover 12 at the same time
it receives the 2.000100 MHz signal gate signal input
from the variable oscillator 32. For each receiver that
such a coincidence occurs, a digital logic signal is re-
turned. The lines 43-46 represent such coincidences of
timing for time slots 52, 56, 54, and 53, respectively for
receivers 18, 20, 22, and 24. Ignoring the basic scale
established for the two megahertz ticks, if each time slot
represented one nanosecond, then Fig. 2 represents by
its timing that the rover is one nanosecond from receiver
18, five nanoseconds from receiver 20, three nanosec-
onds from receiver 22, and two nanoseconds from re-
ceiver 24.

[0022] But the exact phase timing of line 41 is una-
vailable to the receivers 18, 20, 22, and 24 by definition.
So, the geometry of the rover 12 to the receivers 18, 20,
22, and 24 is figured in relative terms by the present
invention. That is, receiver 18 is the closest because its
sample gate coincided with its receipt of the transmitted
burst first. The distance from the rover 12 to the receiver
20 is four feet greater than the distance from the rover
12 to the receiver 18, e.g., d2 minus d1, where each foot
is traversed each nanosecond. The distance from the
rover 12 to the receiver 22 is two feet greater than the
distance from the rover 12 to the receiver 18, e.g., d3
minus d1. And, the distance from the rover 12 to the re-
ceiver 24 is one foot greater than the distance from the
rover 12 to the receiver 18, e.g., d4 minus d1. A simul-
taneous equation can then be set up and solved for the
three-dimensional position of the rover 12, given the
three-dimensional positions for each of the receivers 18,
20, 22, and 24. The solution will be unique and unam-
biguous for geometries where the receivers 18, 20, 22,
and 24 are not all in the same plane.

[0023] In Fig. 3, a wireless receiver 70, similar to re-
ceivers 18, 20, and 22 (Fig. 1), comprises an antenna
72 for receiving pulses, e.g., two gigahertz microwave
transmissions from the transmitter 12. Such transmis-
sions are sampled each time a synchronizing gate pulse
appears at an input 74. Operating power is also supplied
externally over the same input 74. A diode 76 provides
radio detection and the modulation on such transmis-
sions is amplified through to a transistor 78. If a radar
transmission was received by the antenna 72 when a
synchronizing gate pulse appeared at the input 74, a
time-of-flight (TOF) signal will be produced on an output
80.

[0024] In Fig. 4, a wireless receiver 90, similar to re-
ceiver 24 (Fig. 1), provides both power and synchroniz-
ing gate pulses to one or more wireless receivers 70.
The receiver 90 comprises an antenna 92 for receiving
radar pulses, e.g., two gigahertz transmissions from the
transmitter 12. A crystal oscillator 94 provides a syn-
chronizing signal for gating the local reception of radar
transmissions and the independent reception of the ra-
dar transmissions by other receivers, e.g., the receivers
18, 20, and 22 (Fig. 1). The local synchronizing signal
is provided by a buffer 96, and the other receivers in the
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same system are provided their synchronizing signals
by a buffer 98. Locally, the radar transmissions are sam-
pled each time a synchronizing gate pulse appears at a
diode 100 that provides radio detection. The modulation
on the radar transmissions is gated through to a transis-
tor 102 and an amplifier stage 104. An automatic gain
control (AGC) 105 helps stabilize the gain such that the
pulse amplitudes over many different cycles are all nor-
malized at the output of stage 104. If a radar transmis-
sion was received by the antenna 92 when a synchro-
nizing gate pulse was output by the buffer 96, a time-of-
flight (TOF) signal will be produced on an output 106.
[0025] In Fig. 5, a radar transmitter 110, similar to the
transmitter 12 (Fig. 1), periodically outputs bursts of a
two gigahertz radio frequency (RF) carrier from an an-
tenna 112. A crystal oscillator provides the basic timing
for such RF bursts. Preferably, a phase locking device,
e.g., PLL 30, phase locks the receiver crystal oscillator
94 to the transmitter crystal oscillator 114, e.g., with an
offset of one hundred hertz. The power requirement to
operate the radar transmitter 110 is typically on the order
of 500 microamperes, so an ordinary small lithium bat-
tery is a practical source of mobile power.

[0026] A conventional microcomputer can be con-
nected to the TOF outputs 80 and 106 to compute, by
triangulation, the position of the transmitter 110, given
the known positions of the receivers 70 and 90, and the
known lengths of wire used to connect the synchronizing
gate signals from the receivers 90 to the several receiv-
ers 70. The sliding timing between the two crystal oscil-
lators 94 and 114 provides the situation shown in Fig. 2
where the whole phase range of each transmission pe-
riod is sampled by the receivers collected by the micro-
computer in memory over the course of thousands of
such sequential periods. In one embodiment where the
transmit and receive timing frequencies are 2.000000
MHz and 2.000100 MHz, respectively, such course re-
peats each ten milliseconds, wherein there are 20,000
such sample periods.

[0027] The present invention is not limited to operat-
ing with only four receivers. In particular applications, it
may be desirable to string numerous receivers along a
corridor, hallway, roadway or room space. Only the four
most proximate receivers to the rover would be used to
provide triangulation information to yield a three-dimen-
sional fix for the rover.

[0028] The presentinvention is also not limited to op-
erating with radio or radar transmission between the rov-
er 12 and the receivers 18, 20, 22, and 24. For example,
the rover 12 may comprise a xenon strobe light that
flashes at a fixed period. The receivers 18,20,22, and
24 would then necessarily comprise photodetectors to
receive the light flashes and then determine the relative
geometry. Such a system would then, of course, be sus-
ceptible to shadowing.
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1. Aradio location system (10) comprising:

a roving transmitter (12) with an unknown po-
sition and providing for periodic bursts of wire-
less radio frequency (RF) carrier transmissions
at a repetition rate;

a plurality of receivers (18, 20, 22, 24) with
known locations and providing for the reception
of said bursts of RF carrier transmissions;
local oscillator generation means (32) connect-
ed to provide a single sample gate signal to
each of said sample gate inputs

digital output means connected to each of the
receivers for binary signaling the reception of
one of said bursts of said RF carrier transmis-
sions; and

computer means (34) for computing a relative
difference in the time-of-flight of said RF carrier
transmissions to each of the plurality of receiv-
ers from said stored representations, and for
computing a position estimate of the roving
transmitter from said relative difference and
said known positions of each of the plurality of
receivers characterised in that

the roving transmitter (12) provides for periodic
bursts of RF carrier transmissions at a first rep-
etition rate;

the plurality of receivers (18, 20, 22, 24) with
known locations provide for the reception of
said bursts of RF carrier transmissions accord-
ing to a sample gate input for each;

the local oscillator generation means (32) pro-
vide a single sample gate signal to each of said
sample gate inputs at a second repetition rate
that is different than said first repetition rate,
wherein said first and second repetition rates
are in phase once each "n" cycles of said first
repetition rate;

the digital output means binary signals TRUE/
FALSE of whether the reception of one of said
bursts of said RF carrier transmissions arrived
simultaneously with one of said sample gate
signals; and that

the computer means (34) are for storing repre-
sentations which of the plurality of receivers
and what particular cycles "0...n" of said first
repetition rate provided a TRUE binary signal
connected from the digital output means.

2. The system of claim 1, wherein:

the roving transmitter (12) comprises a crystal
oscillator (14) that modulates a microwave ra-
dio frequency output stage.

3. The system of claim 1, further comprising:
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local oscillator generation means connected to
provide a single sample gate signal to each of
said sample gate inputs at a second repetition
rate that is different than said first repetition
rate, wherein said first and second repetition
rates are in phase once each "n" cycles of said
first repetition rate.

4. The system of claim 1, further comprising:

digital output means connected to each of the
receivers for binary signaling TRUE/FALSE of
whether the reception of one of said bursts of
said RF carrier transmissions arrived simulta-
neously with one of said sample gate signals.

5. The system of claim 1, further comprising:

computer means (34) for storing representa-
tions which of the plurality of receivers (18,
22,22, 24) and what particular cycles "0...n" of
said first repetition rate provided a TRUE binary
signal connected from the digital output means,
and for computing a relative difference in the
time-of-flight of said RF carrier transmissions
to each of the plurality of receivers from said
stored representations, and for computing a po-
sition estimate of the roving transmitter from
said relative difference and said known posi-
tions of each of the plurality of receivers.

6. A wireless method for locating the position of a
transmitter (12), comprising the steps of:

emitting a carrier signal in a series of bursts at
a repetition frequency;

receiving said emitted bursts of said carrier sig-
nal at a plurality of receiver locations; and
sampling individual receptions of said emitted
bursts of said carrier signals characterised in
that

the carrier signal is emitted at a first repetition fre-
quency and the individual receptions are sampled
at a second repetition frequency, different from said
first repetition frequency, and coordinated and syn-
chronized for each and all of said plurality of receiv-
er locations, wherein each sample collects one fine-
ly-detailed piece of information about the time-of-
flight of the radar pulse for each receiver each pulse
period.

Patentanspriiche
1. Funkortungssystem (10), umfassend:

einen mobilen Sender (12) mit einer unbekann-
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ten Position, um periodische St63e eines draht-
losen Hochfrequenz (HF)-Tragersignals mit ei-
ner Wiederholungsfrequenz zu senden;

eine Vielzahl von Empféangern (18, 20, 22, 24)

lokale Oszillatormittel, die verbunden sind, um
jedem der Abtastschalteingadnge ein einziges
Abtastschaltsignal mit einer zweiten Wiederho-
lungsfrequenz zuzufiihren, die von der ersten

mit bekannten Positionen, um die gesendeten % Wiederholungsfrequenz abweicht, wobei die
StoRe des HF-Tragersignals zu empfangen; erste und die zweite Wiederholungsfrequenz
lokale Oszillatormittel (32), die verbunden sind, einmal alle "n" Zyklen der ersten Wiederho-
um jedem der Abtastschalteingdnge ein einzi- lungsfrequenz gleichphasig sind.
ges Abtastschaltsignal zuzufiihren; digitale
Ausgabemittel, die mit jedem der Empfanger 70 4. System nach Anspruch 1, dartber hinaus umfas-
verbunden sind, um den Empfang eines der send:
StoRe des HF-Tragersignals zu signalisieren;
und digitale Ausgabemittel, die mit jedem der Emp-
Computermittel (34), um anhand der gespei- fanger verbunden sind, um binar durch WAHR/
cherten Darstellungen eine relative Differenzin 75 FALSCH zu signalisieren, ob der Empfang ei-
der Flugzeit des HF-Tragersignals zu jedem nes der StéRe des HF-Tragersignals zeitgleich
der Vielzahl von Empféngern zu berechnen, mit einem der Abtastschaltsignale erfolgt ist.
und um anhand dieser relativen Differenz und
der bekannten Positionen jedes der Vielzahl 5. System nach Anspruch 1, dariiber hinaus umfas-
von Empfangern eine Positionsbestimmung 20 send:
des mobilen Senders durchzufihren, dadurch
gekennzeichnet, Computermittel (34), die Darstellungen dar-
daR der mobile Sender (12) periodische Stélke Uber speichern, bei welchem der Vielzahl von
eines HF-Tragersignals mit einer ersten Wie- Empfangern (18, 20, 22, 24) und bei welchem
derholungsfrequenz aussendet; 25 Zyklus "0...n" der ersten Wiederholungsfre-
die Vielzahl von Empfangern (18, 20, 22, 24) quenz ein Binarsignal WAHR von den digitalen
mit bekannten Positionen die gesendeten St6- Ausgabemittel ausgegeben wurde, um anhand
Re des HF-Tragersignals jeweils Uber einen dieser gespeicherten Darstellungen eine rela-
Abtastschalteingang empfangen; tive Differenz in der Flugzeit dieser HF-Trager-
die lokalen Oszillatormittel (32) jedem Abtast- 30 signale zu jedem der Vielzahl von Empfangern
schalteingang ein einziges Abtastschaltsignal berechnen, und anhand dieser relativen Diffe-
mit einer zweiten Wiederholungsfrequenz zu- renz und der bekannten Positionen jedes der
fuhren, die von der ersten Wiederholungsfre- Vielzahl von Empfangern eine Positionsbe-
quenz abweicht, wobei die erste und die zweite stimmung des mobilen Senders durchzufiih-
Wiederholungsfrequenz einmal alle "n" Zyklen 35 ren.
der ersten Wiederholungsfrequenz gleichpha-
sig sind; 6. Drahtloses Verfahren zur Positionsbestimmung ei-
die digitalen Ausgabemittel bindr durch WAHR/ nes Senders (12), umfassend die Schritte des:
FALSCH signalisieren, ob der Empfang eines
der StdRe des HF-Tragersignals zeitgleich mit 40 Sendens eines Tragersignals in einer Folge
einem der Abtastschaltsignale erfolgt ist; und von StéRen mit einer Wiederholungsfrequenz;
daf Empfangens der gesendeten StoRe dieses
die Computermittel (34) Darstellungen dartber Tragersignals, dadurch gekennzeichnet, da
speichern, bei welchem der Vielzahl von Emp- das Tragersignal mit einer ersten Wiederho-
fangern und bei welchem Zyklus "0...n" derer- 45 lungsfrequenz gesendet wird und der jeweilige
sten Wiederholungsfrequenz ein Binarsignal Empfang mit einer zweiten Wiederholungsfre-
WAHR von den digitalen Ausgabemittel ausge- quenz abgetastet wird, die von der ersten Wie-
geben wurde. derholungsfrequenz abweicht und an jedem
dieser Vielzahl von Empfangerorten koordiniert
2. System nach Anspruch 1, wobei: 50 und synchronisiert ist, wobei jeder Abtastwert
eine fein detaillierte Einzelinformation Gber die
der mobile Sender (12) einen Quarzoszillator Flugzeit des Radarimpulses in jeder Impulspe-
(14) umfaBt, der eine Richtfunkfrequenzaus- riode zu jedem Empfanger sammelt.
gangsstufe moduliert.
55
3. System nach Anspruch 1, darliber hinaus umfas- Revendications

send:
1. Un systéme de localisation par radio (10)
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comprenant :

un émetteur itinérant (12) avec une position in-
connue et fournissant des rafales périodiques
d'émission d'une porteuse a fréquence radio
(RF) a un taux de répétition ;

une pluralité de récepteurs (18, 20, 22, 24) pré-
sentant des emplacements connus et assurant
la réception desdits rafales d'émission de la
porteuse (RF);

des moyens (32) de génération d'un signal os-
cillateur local reliés afin de fournir un signal uni-
que de sélection d'échantillonnage pour chacu-
ne desdites entrées de sélection
d'échantillonnage ;

des moyens de sortie numérique reliés a cha-
cun des récepteurs pour 1a signalisation binai-
re de la réception de I'une desdites rafales des
émissions de porteuses (RF) ; et

des moyens de calcul (34) pour calculer une dif-
férence relative du temps de vol desdites émis-
sions de porteuse (RF) vers chacun de ladite
pluralité de récepteurs a partir desdites repré-
sentations stockées, et pour calculer une esti-
mation de la position de I'émetteur itinérant a
partir de ladite différence relative et desdites
positions connues de chacun de la pluralité de
récepteurs,

caractérisé en ce que

I'émetteur itinérant (12) fournit des rafales pé-
riodiques d'émission de porteuse (RF) a un pre-
mier taux de répétition ;

la pluralité de récepteurs (18, 20, 22, 24) avec
des emplacements connus assurent la récep-
tion desdites rafales des émissions de porteuse
(RF) en correspondance a une entrée de sé-
lection  d'échantillonnage pour chaque
récepteur ;

les moyens (32) de génération locale d'un si-
gnal oscillateur fournissent un signal unique de
sélection d'échantillonnage vers chacune des-
dites entrées de sélection d'échantillonnage a
un deuxiéme taux de répétition qui est différent
de celui dudit premier taux de répétition, lesdits
premier et deuxiéme taux de répétition se trou-
vant en phase une fois pour chaque "n" cycles
dudit premier taux de répétition ;

les moyens de sortie numérique assurent une
signalisation binaire VRAIE/FAUSSE concer-
nant l'arrivée simultanée de la réception de
I'une parmi lesdites rafales desdites émissions
de porteuse (RF) et I'un desdits signaux de sé-
lection d'échantillonnage ;

et en ce que

10

15

20

25

30

35

40

45

50

- les moyens de calcul (34) servent a stocker des
représentations concernant celui parmi la plu-
ralité de récepteurs et parmi les cycles particu-
liers "0...n" dudit premier taux de répétition qui
a fourni un signal binaire VRAI, au niveau des
moyens de sortie numérique.

2. Le systeme selon la revendication 1, dans lequel :

- I'émetteur itinérant (12) comprend un oscilla-
teur a quartz (14) qui module un étage de sortie
a fréquence radio micro-ondes.

3. Le systeme selon la revendication 1, comprenant
en outre :

- des moyens de génération d'un signal oscilla-
teur local relié afin de fournir un signal unique
de sélection d'échantillonnage vers chacune
desdites entrées de sélection d'échantillonna-
ge a un deuxiéme taux de répétition qui est dif-
férent de celui dudit premier taux de répétition,
lesdits premier et deuxiéme taux de répétition
se trouvant en phase une fois pour chaque "n"
cycles dudit premier taux de répétition.

4. Le systéme selon la revendication 1, comprenant
en outre :

- des moyens de sortie numérique reliés a cha-
cun des récepteurs pour la signalisation binaire
VRAIE/FAUSSE concernant l'arrivée simulta-
née de la réception de I'une desdites rafales
d'émission de porteuse (RF) et I'un desdits si-
gnaux de sélection d'échantillonnage.

5. Le systeme selon la revendication 1, comprenant
en outre :

- des moyens de calcul (34) pour stocker des re-
présentations concernant celui parmi la plura-
lité de récepteurs (18, 20, 22, 24) et les cycles
particuliers "0....n" dudit premier taux de répé-
tition ayant assuré un signal binaire VRAI au
niveau des moyens de sortie numérique, et
pour calculer une différence relative de durée
de vol desdites émissions de porteuse (RF)
vers chacun parmi la pluralité de récepteurs sur
la base desdites représentations stockées, et
pour calculer une estimation de la position de
I'émetteur itinérant a partir de ladite différence
relative et desdites positions connues de cha-
cun parmi la pluralité de récepteurs.

6. Un procédé sans fil de localisation de la position
d'un émetteur (12) comprenant les étapes
consistant :
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a émettre un signal porteur dans une série de
rafales a une fréquence de répétition ;

a recevoir lesdites rafales émises dudit signal
porteur au niveau d'une pluralité d'emplace-
ments de récepteurs ; et

a échantillonner des réceptions individuelles
desdites rafales émises desdits signaux por-
teurs, caractérisé en ce que

le signal porteur est émis a une premiere fré-
quence de répétition et les réceptions indivi-
duelles sont échantillonnées a une deuxieme
fréquence de répétition, différente de ladite pre-
miére fréquence de répétition, avec coordina-
tion et synchronisation pour chacun et pour tou-
te ladite pluralité d'emplacements des récep-
teurs, chaque échantillon collectant un élément
d'information finement détaillé concernant la
durée de vol de l'impulsion radar pour chaque
récepteur a chaque période d'impulsion.
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